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(54) OPTICAL DETECTING DEVICE AND ITS METHOD, AND IMAGE DENSITY CONTROLLER 

(57)Abstract 

PROBLEM TO BE SOLVED: To correct the fluctuation of reflected 
light from base material such as an image carrier and to accurately 
detect an object to be detected such as a reference patch by 
providing a gain adjusting means for deciding gain in the case of 
amplifying output from both light receiving elements in accordance 
with reflected light output from the base material being either one 
of light receiving element. 

SOLUTION: A photosensor 70 measuring the density of the 
reference patch is constituted of a light emitting element 72 
irradiating the reference patch 71 formed on a photoreceptor drum 
20 with light and two light receiving elements 73 and 74 respectively 
receiving the different kinds of reflected light reflected from the 
drum 20 and the patch 71. In this device, the gain of a variable 
amplifying means is adjusted by the gain adjusting means so that 
the output from the light receiving element receiving the specularly 
reflected light out of two light receiving elements 73 and 74 may be 
a specified value. The result obtained by adjusting the gain is 
applied to the diffused reflected light output from the drum 20 being 
a base part and the specularly reflected light output and the 
diffused reflected light output from the patch 71 in common. 
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-{fete, aBt«^*K7A2 0(c»»LTiEESftfe*K 
W K7i.2 3±^«ftSftfete^ffltt«5s^>e>*-5*c^«- 

2 4±tc, g?3n hPV2 5(?)fil:J:otI^¥ 
£ft£ 0 JtlSte^W 2 4 1*. H3 2tc^-TJ: 1£^3£ 

1 ft<nTmz&m&titzm$k<Di®m*± y v 2 

8, 2 9, 3 0 WfiI*lH^8ttn-^3 1 Ciotft 
»Sft3*\ Xtt«*aSB**l^o«ffi|cE«*ftfc 
^SL h W 3 8^bfcl&apri6t4oT*5?), *S*ft£ 
ftfc$s^»2 4te, Ko-7 3 2M^^ha-7 

3 3icj:or^a^K7A2 3co^®^BT r ^^-r 

■C^ft^ftJRiSSftSo tit, ±lB«5^«-2 4tt, » 

X% ^?K7A2 30iIl:^$ti5 0 :Wb\ ± 
E¥lLM/>f3 8^ll ^#*3?<Z>S7I^O|g¥/8 

&J&f&tZ>Zh&XZZ£?1 l cti:'DX^Z> 0 _h|E 
fSlhi/>f3 8^lt #©tclH&tfS^/££ft;ME¥ 

[oo4 8] ±iEas^K7A2 o±*»e>Bfjeo 

fi»(Oht- {fc*M£^£ftfc«K^«-2 4te, ^ig|fflc0=i 
n hP^3 4^lCJ:ot|G?K7A2 Z<Di&mfrh 

mM£titz&, Sfgf 3 5—»ai$ft, rcoj&»Kfi 
3 5 tcJ:otM^E^lcJ;ot h^-— «fcAS*iW2 4 
±(csSfSft, iRhW3 6±i:#iiiShr*9-i 

[0 0 4 9] **5, {H2<£, 3 7lil5¥K7A2 3(OKS 

[0050] i3 &±.mg>mm^tt(D7*i;?/i'# 

[0 0 5 1 ] H!3t£:te^-C, 2 0 tt±|2«fetett; K7At? 
*>*K w(0«3tff K^A2 0<O*ffi^»ttXfil»/K^ra 

7 A 2 3riS&N£ftT^6o ±Efi?K7^2 3tt, 1 

^L^vv^ffij^fcjzoT^i*: K7A2 ocommtm 
—(Dm&xmt&mmzfrzxoizte^x^^&o 

K7A2 3I1 g]4 {^-fj; 9 W^fRKO^astdgB 
BSft^—^RIRttSUtti: UTO y y^ffi#4 0 , 4 
0<t, Cft^coy 0, 4 OSrSv^il^i-S 

il^SPMi: lt^^-i'^-7 p u- h4U ^^-r^ K7 
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JJVJ*4 2C0n«*rfiJ<O««S«4 2 b£, 

[0 0 5 2] ±K«g¥ K9*2 3ta*, JLx&LfcJ: o 
\C m&SD&mU-t y h 2 8 s 2 9, 3 0©Wtt*^e> 

±«£5ft*$ftfc*5¥#-2 4lcte, i»K7A2 0±i: 

m#Mf££tizm (k) , -r^n- <y) , 

(M) , (C) <T>Y1r— i&fcs fe^D hoy2 

5 CO^mt- J: o Tte^ £ ft<5 0 

[0 0 5 3] ^tt, _hf5^7fc{£ K7A2 QfrhW&<0 
feftO h^— «*S«5¥Stlfe«5¥«-2 4te, *J«=«nh 
n>-3 4i;iJ:oTI£m£*x£fc fc fctc, iM!4 4i; 
J;otg?K7A2 3<D^0i^P>|Hjg8$ttfcm, 

2£©3 5C0£;fn — 7 3 5 a&tFJE^n — 7 3 5 bid J; 

ft, 7a-flHPn-^4 6aaVliiPn-;V4 6blJ: 
J:o-cKB^«(04Mtt hW3 6 JLKt*H3£ft£o 

[0 0 5 4] ft:fc3, 03^, 4 7temytfo h*7A2 0 60 
^ffiaffiSrSJ^-t-safiffe^— , 4 8 K7 ^ 

, 4 9 li«E^K7i* 2 3CQ^ffiMttj§ L/C b-r—^ 

[0 0 5 5] H5«±|B<OiD<«fiK$^S*7-1fi^3S 
[0 0 5 6 ] (DSd&i^T, 3liffir!S^^-r"^— SSSr^? 

i-^CO-Cfc^, CG0*3r-f 3 ft, Ii2«^ 
I^$t6CCD-tr:^iJ— 1 0 fc, CCOCCDIrvif— 1 

o*»&<7>ffi*&i8iiera^««5 0 fc, z.<nmm&5o 

lc£»-t-*A/D2E8!*5 1 fc, I^A/DfM5 1 
XtV? Mt^m&ZfrtiCCn*:^— 1 0 coffin 
(C^LT, Bff«W»ffi«*«!!3®«rllfit-j8ff2E*»5 2 fc 

[0 0 5 7] 1 2(1 mllS® «*affi«flSSr^i-t, COT' 

fe£«*Q« 5 3 fc, ^ OfefM 5 3 V 

m^co^m^m z tiitrntkr— * ic*t lti i 

IE£B 5 4 ic J; oTBS l # ^ffilEtimZfitLffitikT-* 
(ftaS«rnS-r^RlciifflftaK»J»ffl<osqi h-J— & 


(8) $£0f! 2000-39746 

^m^Ktk^&S 6 fc, ftHfSD/A£&3§5 5T7tD 

5 6 60^^^:^31^6312^^^^ 5 7 fc, ^60^2 
5 7tC£oTiIiK£ftfcT^n^5 5 — *«C8E» 

$ n/cii^- * fe ^ v m*'* * ^ fc 5 

8 T?»£S*ifc = ftttfc ^ =» >"< 5 9 fc 

[0 0 5 8] £«btC ROS*^6 0I1 Ui&^MSfl 

1 2CD=i>/<u— * 5 9A^^$il^7ta«7 

/0 — ^*fc=««fcoJt«W*(-S^v^T, 13 6^-rJ: 

ROS 1 5W^#^-f- 1 6^0N/OFF 
IBBM"* l^— !f— K7>f/<6 1 fc, wCOU— if— 
/^6 1 ICSJLT^&U'— if— 1 6 <D U— if — ItM&ffl 
Wi-SW^^W^-rsu—if— *»MW«6 2fc£rfflx 

[0 0 5 9] lllW»ril«6 3tt, itft4 7 

-fSfgiJ»^afc LT Hp — 7 6 4 fc, ^co^^h 

2 1 <Dffif«SffiSr®JI9-rsfflr««»J»»6 5 fc, ZCO=i 

^ 6 4*>b<o«#ics<Jv^-c, *feoga««2 

2K, 2 2Y, 2 2M, 2 2 C COJ^/'W T * SriMSp-f 

h-^-«»aS«6 7 fc^r«x."Cv^ 0 

[0060] fc^-c, ^(omM<Dmmx^ ^ta^a 

[0 0 6 1] -rft^^, ^oo^ftco^m, HI 3^ 
40 ~r£?{£, «*» K7^ 2 ooSttttliKffiii: w 

C07tir>if— 7 Oil, HI 7 «t 0 tc, «*f*K9A 

2 0±^»dlSixfcajJp^!/^7 l lc*«:BH»-*-5** 
y-f^-— K (LED) ^J5>?>^S 2 

fc, iB** K7 a 2 oat^sjp/<^^7 iA»e>s4t-r 6 
ntv^o ii^m73it %$tm*7 2fr%m 

50 WSttS** 5 . i*#K7A2 0Wl|/<^7 1 "C 
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[0 0 6 2] _hlESB 1 RUM 2 (Dgytm* 7 3, 74W 

^■5raEt?*>«^r«Jt«*7 6, 7 7tcA^^nr^«9, 
mmztizi: pi^otv^o ±ie*Brae«Mi»7 6, 7 

7 -C-ett-eniSilB^tL^IB l 2 7 3 . 

7 4 0fflyjlt A/D««S7 8, 7 9iaotf^ 

4tt, ±|E2oOS)tii L 7 3, 7 403*), 

^mi^7 3, 7 4om^$rig't'i-r^^<oy 
hn-^6 4ii s ^^tt^yw viewer, ^v^w 

i»80«r^U2 oa>a*SmcSflfc S «T3Ei9« 
^7 6, 7 7<DV4>*mmirZ>£o\z.mn%£in,x^ 

»7 3, 7 4<OtU^OM»^S<5V^. «*#K7 
[0 0 6 3] «±<D«ricJCioV^T, ZLOHlfeO^UBlC« 

[00 6 4] tm, ^olttfi<7)ifKJBtc«5iiifife»S 
8(c^-TJ:9ic, 3SE<o«aR^ONSn^:ii:«^ ssb 

<Dmn&oN£tLXfrt>ffifemm 3o#) a> 

frTSo a^hn-764tt, *i\ SlJtfggfiiffl (A 
DC) «rtT5»*^y^7 ii«»fiKStL5ttWiii3V> 

^»3fe«r*tyt-7 OtCctoTiy^i-S (^fs/y 
1 0 1) o oo 7 0 <Dm£)<0 o T 

Srai^-T5!B 1^5**^7 3 d>P>OttJ*36S, Vc 1 e 
an__p-C£>«9, Tifi«-C*SfiSj6*K7^2 0^b<0 

V c 1 e a n_ST*fe5o 
[0 0 6 5] &JC X 3^hn-764ll TW.UX&>Z> 


(9) «BH 2000-39746 

ytm*7 3frb<Dmjiv c 1 e a n_ptK Ttsmv c 

lean_P_min^l-C*)oT, U7&^±PHfiV c 
1 e a n_P_ma x^T-Cfe^^^l^^WjlJL 

aE-*-5!8 1 C0§:*l^^7 3^P><DttlAV c 1 e a n_P 
^\ TPIIV c 1 e a n_P_m i n^fcot, L 
7^<b±PMlVc 1 e a n_P_m a xWTt'fc^^C 
li, Blfc:*1M:5lC, ^(Ot*OSl«OS*S : ?-7 3 
KJgJBfc * *Lfc PTKiS«» 7 6 CO f 4 A G C S _ P 

3) . Zcntztb, ±15= v hn-7 6 4(1, Ti&SP-C*> 
Kyi. 2 0ri»&o»®R»tt£»J3£-rsSS 1 <£> 
£ft§tHP7 ZfrhOmtlV c 1 e a n_PdS, TPHffV 
c 1 e a n_P_m i ni^itfeot, U^bJblftltV 
c 1 e a n_P_m a x KTT?fc5 fc*JK ^•fri- 
ll* ^O^ftC5fBioa**^7 3lC«jKSiXfc'5rK* 

BS7 6<oy>fylAGCS_P^ 

88 0 Sr^LTS 1 M» 2 7 3 , 7 4 

20 jR$tt^Pr3Eii«»7 6, 7 7K, ^n^tb^ ^fttA 
GCS_P$rtij^-r^ 0 
[0 0 6 6] JilB^ hn-7 6 41*, Tife^T 

K7 i*2 Od^^aERMjtSrfflJ^-rsffi 1 
7 3d^COW^Vc 1 e a n_Pj&S, TPfiffi 
V c I e a n_P_m i n 5 S^Ktt:, ADC 

^y||AGCS_P?:, I©IAGC_STEP_ 
Prtittlft&nSit: Ufy^l04) , Z<Dt$<DAGC 
S_P+AGC_STE P_P£, J£tt/«ffiW*#affi 

J0 [0 0 6 7] — JtfE^ hn-76 4 li, TiftSC"? 

©SSIf 7 3^b^Vc 1 ean__Pv^ JiKffi 
Vc 1 e a n_P_ma x 4:i8x.rv^5«-&(Cli, AD 
CCO^ >-fiEAGC S_P^ % gffSBAGC_STEP 
_Pfc&t®^£i2r (^77^105) , ^coi: ^coAG 
CS_P-AGC_STEP_P^ #£«/«ffiW#* 

[0 0 6 8] ^(D^. =»yhn-764(t JilSO^D< 
LT«feSS4xfcy>r:HK*, *0(t/«laB«>HS**^7 
40 3, 7 4JC«iaSiX>fBI*J««»7 6, 7 7<7)^ilcO^ 

h(ommRmm<DfxftK&ft-t 7 oiaoti 

5**^-7 3^^COfcH^jVc 1 e a n__P^, lE^TPl 
iVc 1 e a n_P_L 1 i m i t^it'fcot, 
t.iE^±PHftV c 1 e a n_P_H limit UTX& 
*) s M-L %2(D^%m : ^7 4frt><Dmt)V c lean 
_S^5, lE^TPIfdVc 1 e a n_S__L limits 
J:T'$)oT, Ld»t>iE«_bPfiffl[Vc 1 e a n_S_H 1 
50 imi tOT-Cfc6^WJt$ (^^^^1 0 
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7) o *<nm2k. 3yf>D-764ii m i (o^itm^ 

7 3frb<nm£lV c 1 e a n_P m 2 CDgft^ 7 
4A>b<OtB^?Vc 1 e a n_Sj$S. jE^^m^Xh^t 

*m-rzt. ADc*s««ttJ*^>*J3e»*-c*>sv c 

1 e a n_ j d CQ{S£ U IT (*7y7*l 08) , S 

[0 0 6 9] — ha-764lt ^1C0§^ 
^-7 3^f)0(l}^Vc 1 e a n_P&tf^ 2 <ag#;^^H : ■ 
7 4 a>b(£>fcfi;>} V c 1 e a n_Sri^ EWtSEflrt-eftV* 

c 1 e a.n_ j d^I^Ot It (^7^/109) , 
ADCFAI L^?^^-^!)yMlADC_FAI 

3 yho-76 4ll gii<oS3t*^7 3*»6<DHi 
^Vc 1 e a n_PXtJ K W2 0S**«iF-7 4d»e><DH«J 
Vc 1 e a n_S#, !E«flSlll*i-C&l>£ *U9Ji"S . 

[0 0 7 0] _Lxii LfcTifc 

J* 2 0d^o«ffiX^«;tRK»3tw 
»J3e»f^SrJ»Ti-S fc . fctf> J: 9 iM*^)!*- K 
*j»IKi"5o 0*19, 3yhn-764il H)9(c:^-r 
CX* K9 A 2 0O«Bt-»:»tf 5 W 
73BMy21^y 5 ' K«»C ffirSSfRHMW 6 5 
£^LT. /yj/KtEEVGl, VG 2 «:-tix^*tBl*P 

SVH1, VH2$:, «&fM 7KJ;oT*ft^»J^ 

J*, AS** K7 ^2 ocDsmt-tzvgmiiLVHs&mz 

tztbtDflrm*^* hpy21 (O^V y K18JEEVG S £\ 
ftS(CS<5V>Tfi+U-r5 (^7^2 0 2) 0 
VGS= (VG2-VG 1) X (VHS-VH1) / 
(VH2-VH1) +VG 1 

[0 0 7 1 ] *:<n'&^ uy hp-764|j:, ±M<oUn< 
ikfeZtltzyy y KfflffiVGS35SBlAU$ttfcfflf«^3n 

(c> U— if— ^MJW6 2Sr^L-CROS*^«6 0 
TU-f-iiLDl, LD2t'MLfcS!|l/-7f 7 
i^I»l(5:VL l, VL2^, mfift4 7|Cj;ot 

^n^ntJ^*rs ^2 o 3) 0 m^, 

VLSSrHSl/-f-*tLDSS:, Sc^cS-JV^Tit 
n-TZ> (^fy7 4 2 0 4) o 

LDS=LD2- (LD2-LD 1 ) X (VLS-VL 
1) / (VL2-VL 1) 

[0 0 7 2] £biC, nyhP-76411 «*WK7 
^20 <D0£ m{5:"C^> SVHSt m®'^ 7^VB^t 


(10) #082 0 0 0-3 9 7 4 6 

IS 

fiS-c^s^ y-=^^lfi:lvc^e)5«8S2 2<o 

0 5) o VB=VHS+VC 

[0 0 7 3] -t LT> ^yhP-764li, JbfSO#0< 
sfcfcfcttfcVGS, LDS, VBOftfi-C, JfiftftK^ 

^2 01(0^11:1^^^7 KOSMtML 

(^777*2 06-20 7) , ^(D^iP^i/^7 1©S 
«»oa««:*t^t-7 0-CI£U SSS^yf 

7 P 2 0 8) o 

[00 74] COSip^^y^^^^atfffllJ^Wf^ 
J*, Hi OtC^i-ct ^fxp- (Y) , 

(M) , yr> (c) , H (K) <o&fer£lc3li££ft 
5o -ffr:b*>, pyhp-764ii, il^^nhuy 

2 l^W^y y (Y) , VG (M) , 

vg (c) , vg (k) , at;#fe<oatt/wr^aB 

IAS (Y) , BIAS (M) . BIAS (C) , BI 
AS (K) =* tr-t^u— iF-ftfiiLDIcJ:^ K 
20 O^^MC i n=ADC__C I N_KT\ Y, 

M, CO^Cin=ADC_CIN_Color (0IJ 
;ttf* KiiC in = 60l Color liC i n = 8 0 
%) ©ADClfli^yf 7 1 UT77°3 0 

1) 0 jfcu:, nyFD-76411 ±B*>*n<«*#K 

7^20 ±(o9f sffiat^ff fig £ *Lfc£«§»< y ^ 7 1 <d m 

IADC_V pate h_PMADC_V patch 
_S£, ftir^ir— 7 0\z£^XM7£-tZ> Uf^2 

0 2) o -fc<DBL ±E*t - 7 0 OS 1 2 © 
5**^7 3, 7 4lC»«S*tfc«iaE»«*7 6, 7 7 

[0 0 7 5] =iyhP-76 4ll ^fxp- 
(Y) , ■*M>y' (M) , (C) , m (K) 

^ADCStp/<7f 7 1 CO&ffiC^t/^SO^J^ffiAD 
C_Vp a t c h_S (Y) (M) (C) (K) , RXfi 
ADC Vp ate h P (Y) (M) (C) (K)(C 

Mitb&WdkV p ate h=ADC_Vp a t c h_ 
P-ADC_Vp a t c h_S£, Tiifi»-e*>6«*f* 
40 K^A^ItSifcttSW^tftffiR^tO^A V c 

1 e a n=ADC_V c 1 e a n_P- ADC_V c 1 
e a n_S£?3^i-£ (^7^/2 0 3) 0 

[0 0 7 6] ny hP-764(j:, &t$'*v3 L 7 

ch£, TS&W-CfcSiS^t* K7^2 O^iJit^^ffiS 
M^^^f&SM^^COM^AVc 1 e a nt^^T, 
p^^COit A V pa tch/AVc 1 ean T*^>^ R a d 
c__pa tch^-, KX^^zm^^XmWT^ (^77 
7 P 3 0 4) 0 

50 Radc_patch=| 2* (AVpatch*l0 
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23) +AVc I ean |/| 2*AVc 1 ean | 
fcfc'U Rad c__p a t c h# 1 O 2 3 
tCIl, Rad c__p a t c h<0{g£r 1 0 2 3 b~fZ> 0 C 
CC\ [^COifcA V pa tch/AVc 1 ea n"C£>5 
Radc_pa t c h£, ±5£|Cg<5^-tSt3S 
coil, fflftjEA&ltrfc 6. 
[0 0 7 7] £ £>{C, =iyhp-764lj:, #£co h-J" 
-(^Wj^fflD I s P_a d c &<05£«c2S<5v^"tSI# 

•TS (^X'y^3 0 5) o 

D I S P_a dc = (Radc_patch-Radc 

__S E T a dj) *Kadc_pos i/nega* 

V c 1 ean j d 

- w-C, Rad c S E T a d j II, &&CO<glEA D 

0*y^B$f8l$L Kad c_p os i/negaH 
ADC«*&fi»ffi«*"?*>0* (Ra d c_p a t c h 

-R a d c_S E T a d j ) (DiEfWCX-oX p o s i 

t n e g a COjit7^£><5o V c 1 e a n_ j d 11, 

*S««tl3*^*IJ^te*-C*)»3, ADC_Vc lean 
&JE1smW\Zti^»&t* 0 t^ft 9 , JL8Mt±A D C$fcf£ 

[0 0 7 8] #ClC, hu-^ 6 4(1, _kffiC0*a<:& 

£>tl&&(D h-J"— cO^fi^fflD I S P_a d c^, ADC 
MftTPftfiMlN_adc (Y) (M) (C) (K) 
^it'fcot, U^ADC»M±Pg(lMAX_a d 
c (Y) (M) (C) (K) «T-Cfc5^5^«r*iJSiJL 

(^77^3 0 6) , &&(D h^-coM^flD I S P_ 
a d c^, ADCiftlTPftfiMI N_a d c (Y) 

(M) (C) (K) Ki-Cfco-C, U^ADCi» 
lPHMAX_adc (Y) (M) (C) (K)^TT* 

*>5»&iai, &&<d v-r-m&mv i s p_a d c<d 

[0 0 7 9] =iv ho — 7 6 4(1, ^(Oht- 

Offif£ffiD I S P a d c ri 5 , ADCttJ&ftTPSfitM I 

N_a d c (Y) (M) (C) (K) 

(1, ADCiftiTRtlM I N_a d c (Y) (M) 

(C) (K) &&(D ht-Offij^tD I S P_a d 
c£L ^7^3 0 8) , #fi(Dht-«)«ftiDI 
SP_adc^ ADCifet±ilMAX_adc 

(Y) (M) (C) (K) &m?LX^Z>m&l*s ADC 
«*&ft±R«ttMAX._a d c (Y) (M) (C) (K) 

£fe<D b^— <7)*fi*SfikD I S P_a dc^U 
X ^^3 0 9) , &&<D ht-WiD I S P__a d c 

(D'T — & it , s»8fio ht-f ^ ^^y^r;u=f y x 

A^|5$l (^7^3 0 7) , att«»«lfP«rll»Ti- 
[0 0 8 0] Zfclc, #7-HK¥3Siaii* ±IE<oJ:5*M 


(11) M2O00-39 7 46 

20 

4 11, 3f-y 3 ^^- h Lfc£WMLfc»&lC 

^^yhTy^ (^7^402) o ^LT, 

**«^«:*U»JU Uf^403) , =tr-ttftCNT 

TLfc^S^JfflLt, ^77^4 0 41:15, 
[0 0 8 1] nyho-764lt nt'-S:^C 

KI1C i n^2 0%t 6 0%, Y, M, CI1C i n 2 
6 0%t 8 0%<Ds<*y?-teW& 
CO b+—y*<4 *<<^X&m\ZtiimL* 2 0%cO/^y^ll 

iE-raW^ 3 (^7^4 0 5) o ^£cot&, =i 
tT— tfcScCNT^Otcy -fey h L (^7-;74 0 6) , 
il3?CO:7n-(Cj^£ (^7^404) o 

[0 0 8 2] ±m&m'<y^<oft&RXfmi&Wt&<DffiiE 
20 W)i¥i*. fffifc^tzM i o \c^-ry^—^-Y— hiCt^oT 

[0 0 8 3] rco^ic, ±iaiaftco?gJB^«s®«» 

W i^ia^ 3 y h d-7 6 4 1; J:ot, ID 

1 2lOTtJ:9^ 2 OCOgft^ 7 3 , 7 4 CO 
SliSSMft (p«) ^^81^*^7 3^ 
^Vc 1 e a n_Ptf*, Sf3£ffl! (#Jx.ll, 2. 0) tft 
6 £5 ^^■ME»8 0«r4M,-CW®Mi»7 6 co 

JO NSS 8 0^ UTf^co pI2EiS*B« 7 7 ic t>Mffi b 
"C, K7^2 0^)>^(O$fi:m^WttJ^V clean 

_S£, S»^y^7 ifrb<omMR%imt>v p a t c 

h.PftlHttlSSWB^Vp a t c h_Stc*51tc^(t 
flaiEo»SSHH (2) -C^^Titfe^co^lt^ 
<Oifi63t(* K9 ^ 2 0 F^i-fctt 5 Hfta* fcll^lc «t 5 
S^W^bt-SS-TS, RADCcoKft*:9c<z>«t5^* 

[0 0 8 4] V>*. T»»t(fe5C i n^ 0 %CO^^ 
K7i^2 0*»^0«ffiR*t*<OVc 1 e a n_P^v ^ 

40 **K7^2 opfloH*^«*J-<t-sa«FW**<t:^ 

ctoT, SI1 2COD{C^-TJ;9lC. *^i. 6iStti 

Vc 1 e a n_P#, BfSOffi (H*«t?tt, 2. 0) 
£&£<fc9lC, n V 6 4iaot, ^ffi^W* 

^rS^-T^^ 1 <^SA^^ 7 3 (DW*S:m«1-a*r3E*t 

7 6 coy-r v«:w«E-r 

[0 0 8 5] TW-Cfc^C i n^0%O^ 

K^i^ 2 O/0*bCO^@&M3fcCOV c l e a n_P(l, 

gff^<ofg (H*«-C»4, 2. 0) tc^L<ft<5J&s, 

50 mftmrnc i n%<omws< radc= cv p 
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a tch_P-Vpa tch_S) / (Vc 1 e a n__ 
P- V c 1 e a n_S) (Dft+V pate h^t, T 

m&c i n%<omm^y^7 Tmu<omk\z£z 

V P a t c hOiST^hSVMCt***** €>i", Ti&£fl<!: 

[0 0 8 6] £;Tc, ffiXLfcMXBH (2) -CfcSTJfi 
iF<7){li^tct>, @ l 2©Blc^f J; 5IcPI«^Sj5 s « 

c 1 e a n__Sf;t, fc £ t> & 0 (CiEV^tfe* TifiSB (C 

1 n0%) *>Rjtt*i£Tfc<fc5£flstt* C i nco^Jgclc: 

[0 0 8 7] TMSfflo»BR»*tcJ:SttJ*v 
c 1 e a n_PS:gff£OffiJCi*OJ:5*y^>'9ifiESr. 
ttlftKltftwm* V c 1 e a n_S (HI 1 2 $*<DB) \Z 

WstfUMkcttL a:1»Rl**offl**SiKv^c i n 

%<^l!|i/^f8, tt»S!tft©B*Vp a t c h_S 

g#teW#Jffi£ 9 «>** < 4otL*5. 
[0 0 8 8] L*»U :^KM«Vpatc 
h_S0«eflSrtU RADC= (Vpatch_P-Vp 
a tch_S) / (Vc 1 ean__P-Vc 1 e a n__ 
S) W\ft<DV patch PG>aMb«:*T 

patch (= V p a t c h__P- V p a t c h_S) 

£{*0>£fctt\ ii 2<z>Glc^-r«t , 5^/h*<<c9, R 
ADC©R«t)'>4<4S. 
[0 0 8 9] *0>«*, S2p^y^7 liWBjaSixfcJB 

=i> hn-76 4\z±<>xm®Mf&3k\**Mm-fz> 

Zb\££*>, S*#K7A2 0±(C^/&£*v5v'T>\ 

[0 0 9 0] fcio, ±IBO^O^t®-t?li, SfUcogft 
31^7 3(D0\M^^X % 1 0>gft*^ 7 3 3UJSS 

2 cogftSf^F- 7 4 ^wyj<o«*S:if «-T5B<oy^ v£ 

^gB«««r*5j^ia«»i5Jcffl:JfC, 35 1 OgftS^ 7 3 
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[0 0 9 1] BP*), Z<DmW&, 2oO§«^9 

[0 0 9 2] Z<D£o\C^ fglOgjflfiSf 7 3^120 

[0 0 9 3] HJSOJfcffi 2 
HI 1 3li^<0H^O^O^2^^-r i bc0T*fe9 , HiJ 

£ LTWC P U$t 2 o<og*^©ttJA(Ol»«:aiL 
20 nOTW<, 2oogft*^<DttJ*o2l#*i*3*L 

[0 0 9 41 tit>^ C<OHlfi<OBffi2«C{8-5S«» 

3, 7 4ouu*oa»*:, prae*««9 hcj:o-c«mb 

2(Z)§^7 3, 7 4 0Hi^i^, A/ D^*S 
9 2lCj:o-C^#A^ f — ^J-aE*UT, CPUHft 
5=x^ 6 4^A*"f *J: 5l^«J**lx"CV>5 0 

Lt, JifE^V ha-7 6 412, Sl&^2©5* 
iT-73, 7 4otib^<oM#^-*^^T, pT**> 

^WSi-SlMtM** TiftSB"C*>6C i n = 0%co 

mi 2 75>e>^^«t9ic-t ? DT^5fc^, gsi#x^2 

Og^7 3, 7 4 0a^JO^»^3E^V^. 

L-ct>, ^mwtcti, 2o©aftif7 3, 7409 

»ffiK«t3tSr«Hai-5SBio$**^7 3<otU^ic 
j^CT, ^^^7 3, 7 4C0ffi^£iiiiiI-r5it 

[0 0 9 5] :^J:9i:. SB i XtfSI 2 oo$#*^ 7 

3, 74<DmtKD&&%, iMW9 0i:«toT*^) 
50 f^tC C*tb!BiaO c *2«)fijt* J F'7 3. 7 4(Offi 
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t><nm.ft*. ^raEi«««9 lkcx^xmrn-tzx ?\zm 
AL£»frictt. ■*immm&9 i&tfA/D^gi^9 2 

ik-rz>zb&xzz e 

[oo9 6] *<Dm<omi$.BtvHfemn. wimmmnxm 

[0 0 9 7] H16<OJKllB3 

[oo9 8] z<Dftm<Dnifo<DBm3iz.i&z>mi&iR&m 

h#o*B0*£¥f*4: Itw^^te^/u h 2 3 

tt-53f^<ofeco h^-«tt, ^KMf$K7A2 0(OT 
#KEKSftfc*IBlE*f*'<>»' h 2 3 ±(C, 1 &fe^n 

J:5J-«fi£Stirv^o roWfl|5?#'<;uh2 3±lc 

*k¥» 2 6 (1, 114 X ? ic, ffi^SSB** l 

OTffllCJRJWSn^:ffi»co*&«*iry h 2 8, 2 9, 3 
0C0{pJtt75>7!i^^^n— /U3 1 \z£oXlfe1f&£i\,Z>fr, 

612, »i£n — 73 2RXfUi?A hn — ^ 3 3KJ;o 
X % tplBteW^/^F 2 3C0 2^«c¥ffi®iC^fS<0^>T 
5^^*ft*h«2SSftS. ±IB$c^«2 6 

IddU 2ft|gfn-/U2 5CD»ttSSlCj:ot:*ra«5¥ 
^;vh2 3±d*e>0f^fe»<o ht-ft^-jSLT6 

^0^^<0«c¥^*K^^{C^— /< y h7ov?x^ 

^-ffl«Oj8B<COHP->- h^fcj&jR^ffi^fc'K OH 

tt^o wtt«b(04#^S5^:W2 6 s> M» 

LhW3 8^e>»i. >i-iS«ciB»*s^fiKSixfe«5^*t2 

[0 0 9 9] iiS'frate^tf^u h 2 3±^bBf 

^Ofeft<0 h^-«^«c^StLfc(K^«'2 6tt, «a^< 
/uh3 4iaoTK^$ *Lfcttffi"C3e*3$fi 35^i:i 
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[0100] ft:fb\ B 1 4 37 12* rate¥(*^<^ h 
2 3<Of»»«rfi i 5^:«)«> c t , M*s^(*^<^hffl^ U — 

3 9li2»:K^n— yU2 5 0«ffl*ff 5fe«)W2»: 
K^n— yuffl^y— J— 4 1 HS53tft K7^2 0© 

[0 10 1] $P>K, h^-»C9*E¥XSj5$»TLfe* 
/0 ftft K7 A 2 OcD^liSte, T'^y^^^Dhny 

4 2tcJ:oTI»S*n^«, y^^^-KMtfc 

* y-^-4 3ic«tora«h^— **a»*a*R*a 

[0 10 2] Hi S^XfG^m^^co^v^^/w^^ 
[0 10 3] 015l:*5V^ 2 0te_blB^ft{£K^A 

j:o r £c ep <o*isj tcBfle*> m ea^s -OS** $ n 5 ^ 

y§5S«S#ft: K7A20 OHlte^ib^gSJl: LT® jf £ft X 

mma^ mm^^b^<D^m^t\.x(o^m^ 

^/Uh2 3^ lftKfo-/U2 4idi:o-CJE^^tl 

5 «fc 5«-EBS*X-CV^ 0 

[0104] Z^^raiK^f*^/^ h 2 3(2, 115 IC^ 

mftfcb*7M>2o&yi>±ffimizg*&ztiz 

K7^^n-;l/4 5i, *S*ft K7 ^ 2 0 £ SKflffltE 
¥#^h2 3&frLXttfa-TZ> UfcC^n— yU2 4 

JO D-;U4 6t, 2ftC?o-yl/2 5 iStt^PflC?*^ 
A-h 2 3 Sr^L-CJEteSttS^t/^T 3/^0—^4 7 
fc, 2ft<e^ffl«Oaft«^V^-CSK c l :, M*G^fl:'<^h 
2 3 ^PS^piltC^-r^fc^OT^ — o — /U4 8 £ 
icJzoT, myt&V7J*2 0<nmMbffl-'<D&WM&X 

/f^o-;U4 5^rV">3 >d-/U4 6^(C#itlE3$tt 

«5t»K9A2o<oafi<z)«E«c«j-aa:^stt-cv^ 

[0105] ±IS^F^lS¥^-</l- h 2 3 JCte, Ufc 

2 3fce¥ffiHJC*5^rlS«<Ojte«*-fey h 2 
8, 2 9, 3 0 60{Sjn^^lG^2 6^WJ(&$ti, C 
(Dfcmt 2 6 11, tpTOIE^^/U h 2 3 <o*iS(Hj&»e> 2 

[0106] -t It, ±E*M(K^«e-<^ h 2 3 ^P>3f 

50 jz<D&m<D b-r-m-m^nitmmt2 ei*, «js^< 
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f^i3 5^fn-7 3 5 a&tf/E^n*- ^ 3 5 b tC 

3 6±I^W$ix5o 
[0 10 7] <bC^-C, ±i2cD*0<^Jc£ft6^*A< 

%&*mfc'^ft^b 2 3^lHlKgSE^^-r5n-/u 

[0 10 8] -oft-tr^l*— 7 0(2, [g]i 6(c^-TJ: ^ 
tc, ^OUte^^u h 2 3±lc«|£^£;ft,fcS2ii^V^7 
HzytZMM-tZftfty^a—b* (LED) *$a>ib^<5 
1 oO|g)ti^ 72^ ^rate^^yu h 2 3 

^7 3, 7 4ri>ibffi/££iXT^5o ^1^«^73 
tt, ^*^7 2*>P>J$Jft£*L£ft;^ ^rflK^-</U 
h 2 3&t/S^<^^7 lX-mffifctfttStltzlttfAftt-r 

ft, ^irvih-7 0£f$/&LTV^ o 
[0 10 9] ^O^igCO^ST'li, Stp^y^ 

^ K^o^^|{c^^(cf£; 39Sfb»J£iS*D ITS 

So 

[0110]^ LT, ±E*Pfl*5^«:^</w h 2 3 _h(c|S 

Us K7 At h 2 3 

[SllS-CfeSo L^Sot, g*«^7 3, 7 40ffl 

{-cto-C, "WIbW^/U h 2 3 0i#S^«9(0«t 

SK^MIk^M^/u h 2 3/>^^Mo 
^®)£*BIELT, gig'^^7 lcoaS^mffi^<^tii 


(U) #§92 00 0-3 9 74 6 

loiii] *<om(Dmf&Rxfiftmt^ mw.mm<omm 
i tm-x&z><Dx. *<Dmw&&m-tz> 0 
[0112] n&omm* 

m 1 7tez<o&w<omm<oMm4&7F-ri><Dx&>9 s m 
mmm<Dwmi bm-<D&#ia*m— <ow§-£ttLTgft 
w-t&h, w<DHifio^ffl4-eii, 2rxo^%m^m 

[oii3] -rfc*>*>, w(o||j»<o?gffi4-e(i. Hi 7 

10 \Z7jk-f£ ^ir^if— 7 OAK LEDfrhKZftyt 

1 1 1 b . 4>jfe:ttU« 1 1 2 £ J^ifl«ffl3g 113^ 
?>/.fS«fctb»l 1 4 £Tffi/S3*i"C^S 0 
§5112 t^fflttagl 1 31*. S«^y^7 1 tTJfi! 

6 0 1-3 ±IE*tU»l 1 4Ji % ^ife^ttJ^l 1 2 V 
X*J yj-l 1 6^wtte>(7>fS#«:»ig«|fiJKi l 7(C 

[0114] *<Dm<Dffi!&RTfftmtes mmnm<DBm 
i km—xhz><Dx\ ^(Dmm^m-r^o 
[oils] nmnrnm 5 

[0 1161 wC03IJS<OJgffl5-ett, H 1 8 

(Ctf-T J: 0 [d, 3feir 7 0 2 7 2 9 9 7 

^12 It. ±B***K7A2 0Oi£j»*fp)tC*fL 

±iE^7t^^-i 2 i^a**os*nRij{ciEsjtrs*o 

— «cj:9K3t$iLS±IS*3ti!l^i 2 l^S^TttfRl— 
b Z(Dik%ft b Sktz 5 t *#«1-*ffltt#Ht:/ y 

XAl2 2t. ^COdA^^y 1 2 2(Ccto-C^ 

^12 3t, -eoajt*tll*S(l«:*S:S*-rS®2 
COS^^- 1 2 4 t , Hi CDS^tai^ 1 2 3 COgiTttiti^ 
^^352^*^1 2 4(Dg#m;^£r31t#U ±15 
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[0117] *<r>{&<r>mfmx*ftm^ mmm<n>m& 

[0 118] 

[mi] 1 1 lic^^co^isco^ i \zi£zm\&m 

[12] i 2 lil^i^ilw w i csaiM 

m 3 ] i 3 ^^^/u^; ^-ia^m^i®^/*ss 
£^t-fi$/&i-e&£ 0 

[14] l4l;Mte¥ K7^^^-r«4tilllT^^o 

[in 5 ] i s ^y^iHi^^^-r^n «7^iT'$)5 0 

[16] l6teW£^-*£^^ h 

[i7] i 7 ttjt-t >i^-^^-r^iii"c^^o 

[18] ID 8 l^iU^^OftiiJ^ib^^^-r ^ o -^-f 

[19] i9 o-^^ 
[no] ii onm&mi&(Dmmm / E$:7F-f7*- 


(15) ^2 00 0-3 9 74 6 

[111] 111 WB«!a«<0«eJ»»fP*:^"*-7n — 
[112] 11 2J«6-fe^-<©a*«:J8«Ufcje* 

[ii3] 113 nnmmm 2 Kttsafea&fHfl) 
in 4] 11 4tez<Dftw<DMM<DMm3icmz>m 

[115] 11 5nTi?*j\'#7~&^&m<omvm 

[ii6] 116 &it±^—&7jk-tffii&mxfoz>o 
[117] 11 7\*mm<D]&m4icmzm&mmmm 

[us] 118 nmm<DMn 5 izmzm&mmmm 

[119] 119 »f£X«>|i[flKaAMffittB«r9i-K 

^1-Cfe^o 

20 [12 0] B2 0»tt3R«>HftaAfH«IKB«>niaR 

2 1 : MK7^ (£») ,64: n v hD-7 (» 

7 1 : mm*<?r, 1 2 : 7 3 : 

74 :8 2©S*JI^ 7 6, 7 7 nTEifM 
», 7 8, 7 9: A/D«SI», 80:^ ^DSS. 


[11] [17] 
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A?J 100% 



IIU9] 


«t£ VGI.VC2 K 


I 


vli,vl2 tags 


Vas, Lds,Vb *»5£ 


-S201 


-S202 


-S203 


.S204 


✓ S205 


.S206 


^S207 


-5208 


-16- 


(17) 
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[125] 


1 1] 
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[HI 7] 


liJfl (volt) 
2 


1.5 


0.5 



115 
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-m— s ma «wta 
p-s ma aj&Hifl 

D ....o... P ffl^J (Ti6ST8#) 
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F --o--S ttitl (CUin*l IE) 
G --O-P-S^J (GaintfiiE) 


20 



111 


117 


113 A 


114 


116 


20 


40 


60 80 
[Ull 3] 

so** owes 


100 Ciu% 


Ma?™ ana f 


92 

.A 


— 


91 *r«**s» 


64 


a> ho--? 
(CPU) 


[Hi 8] 
70 

/ 124 


121 


Pz 



V 
Pa 


123 

P4 


P« 


. Cfft$* 


-17- 


(18) 


2000-3974 


[®8] 

GZED 


119] 


S101 


ADO* 7* ttSr*at6»Uitl ADCVclean ffilk/tSiB 
ADCVclean.S ADC.VcleaiuP 


S102 


<ADC_Vclean_P_min, "ADCwVclean-P.min - 

£ ADC. Vclean.P £ ADC. 
^Vdean-P-max ? 


S104 


AGCS.P= 
AGCS.P+AGC.STEP.P 


> ADC. Vclean. P.max 


S105 


AGCS.P= 
AGCS.P - AGC.STEP.P 


S103 


AGCS-P *&ffc/S£Mn 



S1( 

ADC.Vclcan.S t ADC.VclcaiuP £Sr9l$E 
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1.4*«fcli +20% 
Patch Cin (%) -100** / 


S107 

"ADC_Vclean.P* 
"Xlimit ^ADC.Vclean.P ^ 
ADC.VcleaiuP.Hlimit^o 
ADC.Vciean_SXlimit^ADC_VcleajuS: 
ADC.Vclcan.S.Hlimit 


YES 


Vclcan.jd=l 


Vclean_jd=^) 
ADC.FAIL-+1 


~i — 
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[1141 



<72)*W# 

(72) mm jssffe 

#3KJH*«**rtT*«S2274»J* *±-tfn 


F ^ — M> (##) 2G059 AA01 EE02 EE13 FF01 FF08 
GG01 GG04 KK04 MM01 MM09 
MM18 

2H027 DA10 DE02 EB04 EB06 
2H030 AD 16 BB36 
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